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· [image: ]Working with graphical and analytic mixed. 
1. 


The graph of a continuous function g, the derivative of f, is a piecewise linear for , and  for 

a. 

If , what is the value of 

b. 
Evaluate .


c. Determine when f is decreasing and concave up. Explain.

2. 




[image: ]The graph of a continuous function g, the derivative of f, is linear for , and  for  and for .
a. 


b. 
Evaluate


c. Is there a relative extrema on f(x). If so, Identify and classify the relative extrema.  If not, explain why. 




[image: ]
3. 


The graph of a continuous function g, the derivative of f, is a piecewise linear for , and  for 
a. On what intervals is f increasing?

b. At what x-values does f have a point of inflection?


c. 
Evaluate 








AB/BC 4 2018
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Consider more contextual related rates problems (2007 AB/BC 4)
[image: ][image: ]
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We can solve differential equations three ways: Numerically with Euler’s method, Graphically with slope fields and analytically. 
· Thinking about differential equations
1. 

Show that is a solution to the equation  is a solution to the equation .

2. 
[image: ]Consider the differential equation given by . Could a solution to the differential equation have the graph shown? Explain.






[image: ]
3. Consider the possible solutions for the differential equation represented by the slope field. Since we do not know the differential equation describing the slope field we investigate this graphically.

a. Sketch the particular solution passing through (4, 1)

b. Sketch the particular solution passing through (2, -1)

c. Notice that all the slopes in Quadrant I are negative in fact the slope at the point (1, 1) is –0.2, try and write a differential equation that is plausible for this slope field.








4. 


The general solution to the differential equation modeling how a person learns is . For which initial condition  or   would we expect could best represent the way a person learns. 

5. Four pairs of species are given, with descriptions of how they interact.

I. Bees/flowers: each needs the other to survive
II. Owls/trees: owls need trees but trees are indifferent
III. Elk/buffalo: in competition and would do fine alone
IV. Fox/hare: fox eats the hare and needs it to survive

Match each system of differential equations with a species pair, and indicate the species is x and which is y.

	 
(A) 

[bookmark: _GoBack]    				(B)     





(C)      			(D)    Write a possible system of differential equations for the remain species pair that does not have a match
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Common Misconceptions/Knowledge Gaps

Responses that Demonstrate Understanding

Inpart (b), after noting that £

jumping straight to conclude that (1) = 2 has
asolution in the interval (3, 5) by the Mean

Value Theorem, without affirming the
hypotheses of the theorem

Because H is differentiable on [3, 5], H is continuous
on that interval. Thus, the Mean Value Theorem
‘guarantees a value ¢ with 3 < ¢ <5 and H'(c) =

 Inpart (¢), using a formula for trapezoidal .
approximation of an integral that assumes a
regular partition:

L"' H(x)dx

=M-%-(IS+Z-Z+Z-6+2~ll+l5)

‘The correct trapezoidal approximation is

10
LH(x)dx

1542 | 246 , 6+11 , 11415
=i2r2.0.258.,, 800 0, 5B
= 6575,

7
=545
«Inpart (d), after deriving that 90 = 100 |+
& (14 x)

using 50 as a value of x (diameter) rather than
of G, the height of the tree, as in: the height of
the tree is changing at the rate of

‘When the height is 50 meters, G(x) = 50 = x =1
‘Thus, the height of the tree is changing at the rate of

Oﬂlz%mdnpcrym
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(b) Find the rate of change of the volume of the balloon with respect to time when ¢ = 5. Indicate units of
measure.




image24.png
AP® CALCULUS AB
2007 SCORING GUIDELINES

Question 5

t
(minutes)

(1)

(feet per minute)

0 2 5 7 11 12

57 4.0 2.0 12 0.6 0.5

The volume of a spherical hot air balloon expands as the air inside the balloon s heated. The radius of the
balloon, in feet, is modeled by a twice-differentiable function  of time #, where ¢ is measured in minutes.
For 0 < < 12, the graph of r is concave down. The table above gives selected values of the rate of change,

(1), of the radius of the balloon over the time interval 0 < ¢ < 12. The radius of the balloon is 30 feet when

£ = 5. (Note: The volume of a sphere of radius r is given by ¥ = %;z#. )
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2016 AP® CALCULUS AB FREE-RESPONSE QUESTIONS
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5. The inside of a funnel of height 10 inches has circular cross sections, as shown in the figure above. At height /i,
the radius of the funnel is given by r = ﬁ(z + 1), where 0 < i < 10. The units of r and / are inches.
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(c) The funnel contains liquid that is draining from the bottom. At the instant when the height of the liquid is
h = 3 inches, the radius of the surface of the liquid is decreasing at a rate of % inch per second. At this

instant, what is the rate of change of the height of the liquid with respect to time?
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Common Misconceptions/Knowledge Gaps

Responses that Demonstrate Understanding

In part (a), omitting the initial condition:

165)= [ ety dr=-1+3 +9

1(=5) :f(l)+]-;§g{x)dx:371+%+‘?

In part (b), extending the expression 2(x — 4)°
to describe g(x) for values of x less than 3:

Jeatey e = [*2(x -4y ax = [%(x = 4)’}?

16
=3-€1)

I © gx)dx = fg(x) drt j"z(x _adx

:n[ (x- 4)’]”,“—7(

In part (c), confusing the formula for a piece of
the graph of g as applying to f: the graph of f is
increasing and concave up on the interval (4, 6)
because y = 2(x - 4)” is increasing and
concave up there.

‘The graph of f s increasing and concave up on the
intervals (0, 1) and (4, 6) because (from the graph of g)

JF'(x) = 8(x) i positive and the graph of " = g is
increasing on these intervals.

In part (d), making an incomplete argument for a
point of inflection that fails to consider the sign
changeiin f"(x) at x = 4 : the graph of / has a
point of inflection at x = 4 because

S'(4)=g'4) =4 -4 |~ 0.

‘The graph of f has a point of inflection at x = 4
because the graph of f* = g changes from decreasing to.
increasing at x = 4. (OR because

J7(x) = g/(x) = 4(x — 4) changes from negative to
positive at x = 4.)
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Question 2

Let f and g be the functions defined by f(x) = 1+ x+ &~ and f

g(x) =x* —6.5x% + 6x+2. Let R and S be the two regions
enclosed by the graphs of f and g shown in the figure above.

(a) Find the sum of the areas of regions R and S.

(b) Region S is the base of a solid whose cross sections perpendicular (3
to the x-axis are squares. Find the volume of the solid.

(¢) Let h be the vertical distance between the graphs of f and g in
region S. Find the rate at which / changes with respect to x when
x=18.
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